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Abstract  
 
Under the worrisomely changing situation in fish species diversity, water environment 
characteristics, socio-economic dimensions and other ecosystems variables in Lake Victoria, 
there is an urgent need to put in place effective research and management packages aimed at 
safeguarding the sustainability of the vast resources of the lake.  
Priority in have been out-lined to develop strategies which would promote biological 
productivity and diversity, and socio-economic returns.  But given the size of the lake (69,000 
km
2 
) and the complexity of dynamic forces which are driving the changes, coordinated approach 
for research and management among the riparian states and the international scientific 
community will be required. The task is not only extensive but urgent as well.  
 
Introduction  
In any fishery with socio-economic dimensions, there are three cardinal processes which are 
closely interrelated. The processes are: exploitation, research and management. To sustain a 
given fishery, it would be against the purview of reason to define, a priori, which of the three 
processes is the "egg" or the "hen". In other words it is not scientifically prudent to exploit a 
fishery unless the available stocks, together with other important biological matrices, have been 
defined in some way. On the other hand, it may not be socially desirable to curtail exploitation 
until the necessary research investigations have been fully conducted. 
Accordingly, for any exploited fishery, such as Lake Victoria, the process of exploitation must 
always go hand in hand with the strategies of research and management. Fisheries research is the 
only tool for sound fisheries management while fisheries management is the only path to 
sustainable fisheries exploitation. This paper outlines priority areas of research and  
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management for Lake Victoria aimed at sustaining biodiversity, 
environmentally sound water quality and socio-economic viability 
of the resources. 
Background to the Lake Victoria Ecosystem 
Lake Victoria is currently in a dramatic transient state in 
terms of its fish populations (Kudhongania and Coenen, 1992; 
Okaronon, 1992), water environment (Bugenyi, 1992; Ochumba, 
1992) 
biodiversity and the socio-economic dimensions of the fishing 
industry 
(Odongkara, 1992; Yongo, 1992, Harris, et. al., 1992). 
• 
The commercial catches of the originally multispecies 
fishery of Lake Victoria are now dominated by only three species 
(Lates niloticus, Oreochromis niloticus and Rastrineobola 
argentea). The intriguing phenomenon is that the fish yields 
under the three-species dominance have been much higher in recent 
years than when the exploitable fish species were still diverse. 
During the last few years, the average annual catch has been 
estimated at more than 300,000 metric tons. It is not clear if 
the gain would be sustained and whether it could sufficiently 
defray the loss in biodiversity for long-term strategies. It is 
also anyone's guess if the multispecies fishery could have 
supported the current level of high exploitable production. 
• 
The water environment, too, has been dramatically changing 
in terms of mixing, stratification, oxygen levels and nutrient 
chemistry and supply (Hecky and Bugenyi, 1989). Significant 
changes in the composition of phytoplankton (green, blue-green, 
diatoms), zooplankton and other organisms have been observed 
(Bugenyi and Balirwa, 1989; Mwebaza-Ndawula, 1992; 
Mbahinzireki, 1992). Algal biomass production has been 
increasing fold and has lead to massive eutrophication 
and anoxia. Extensive anoxia reduces the range and extent of 
the habitable dimensions of the lake and has led to the 
occurrence of more periodic massive fish kills in recent years 
(Bugenyi, 1986; Ochumba, 1987). 
In addition, the lake has been invaded by the notorious 
water hyacinth (Eichhornia crassipes) which is rapidly spreading 
along the sheltered shores and thus imposing further stresses on 
the water environment, nutrient dynamics, fish populations, etc 
(Twongo, et al., 1992). 
A very disturbing situation is that since the changes 
started taking place there has been no opportunity yet for a 
lake-wide assessment of the status of the fish stocks or the 
limnology of the off-shore deep waters of the lake. Limited 
investigations have been carried out in the Northern part of the 
lake on the spread and effects of the water hyacinth on the 
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ecosystem (Twongo, et al., op. cit.) but it is not clear if 
similar studies have been mounted in the southern sector of the 
lake. 
Biological changes have certainly influenced several 
socio-economic dimensions of the Lake Victoria fishing industry 
(Odonkara, 1992; Yongo, 1992). switching from a multispecies to 
a three-species dominated fishery involves modifications in the 
types of gears, fishing habits, handling and processing methods, 
marketing and market options, profits and in the aesthetic range 
for consumers, etc The rapid growth and spread of the water 
hyacinth imposes further constraints on the economics of 
navigation and fishing operations. 
Research Priorities: 
• 
To sustain the viability and biodiversity of the Lake 
victoria fisheries, the signals of change in the fish stocks, 
limnological parameters and socio-economic dimensions need to be 
adequately investigated in order to elucidate the mechanisms 
which are driving ecosystem transformation. Research effort 
should also seek to predict the long-term implications of the 
on-going changes. In this exercise collective research approach 
by the riparian states as well as the international scientific 
community would be essential. Priority areas of research are 
presented. 
1. stock Assessment 
• 
The most urgently needed research information at the moment 
is stock assessment data. The only available stock assessment 
data were obtained from the 1969-1971 survey (Kudhongania & 
Cordone, 1974). Up-dated data are required by policy makers, 
artisanal fishermen, fishery investors and consumers alike. It 
is also urgently necessary to resolve the common assumption that 
"there are large stocks of fish in the deep waters of the lake 
which are just dying of old age". 
Among the priority areas for a lake-wide stock assessment 
survey we include the following: 
i. species composition of the new fishery 
ii. stock size, relative abundance, size structure 
iii. Temporal and spatial distribution patterns 
iv. Fish movements
 
vi) etc.
 
2.	 Biology, ecology and population dynamics of the major 
fish species. 
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This information would be required in order to complement 
stock assessment data in defining the prospects for the fishery. 
Emphasis should be addressed to the three important fish species 
(Nile perch, Nile tilapia and Rastrineobola argentea) and the 
possibility of maintaining the genetic diversity of desirable but 
endangered fish species through aquaculture. 
The main research aspects which should be covered include 
the following:­
i.	 Breeding (potential, periodicity, sites, size) 
ii.	 Trophic relationships (food resources, predation pressure) 
iii.	 Competition and hybridization (among tilapiines) 
iv.	 Resilience to predation (Tilapiines & Rastrineobola) 
v.	 Cannibalism in Nile perch (onset, impact on fishery 
potential) 
vi.	 Optimum levels of exploitation. 
vii. Aquaculture of desirable but endangered species. 
3. Limnology and water quality 
The characteristics and dynamics of the water environment 
determine the productivity of aquatic ecosystems. Fisheries 
research would, therefore, be incomplete without limnological 
investigations and it would be useful to consider whether it 
would be feasible or desirable to control algal growth and 
eutrophication. The major aspects of limnological investigations 
required are: 
i.	 Physical, chemical and biological characteristics (including 
anoxia) 
ii.	 Nutrient dynamics and sources of nutrient loading. 
iii.	 Primary/secondary production 
iv.	 Human activities and their impacts 
vi.	 Water quality characteristics and criteria 
vii.	 Fish kills (cause, periodicity, control). 
4. Zooplankton and Benthic organisms 
Many organisms which are not fish are very important members 
of ecosystem dynamics. These organisms assist in nutrient 
re-cycling, secondary/tertiary production cycles and as 
components of trophic chains in the ecosystems. Very little is 
known about them (Mwebaza-Ndawula, 1992; Mbahinzireki, 1992). 
It is, however, necessary to fully understand these organisms, 
identify their various roles and assess their respective 
responses to specific changes in the environment (nutrients, 
water quality, fish populations). Studies in this area would 
include: 
i. Taxonomy and relative abundance 
ii.	 Temporal and spatial distribution patterns. 
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iii.	 Production 
iv.	 Trophic relationships (food resources, predation pressure) 
5. Wetlands/Ecotones 
The land/water ecotones are unique ecosystems. They have 
the highest biological activity and productivity in lake 
ecosystems (Jorgensen and Loffler, 1990) because they comprise 
both aquatic and terrestrial components of productivity. They 
are, therefore, colonized by rich plant and animal communities 
and thus contribute greatly to the biological resources of the 
entire lake. 
• 
On the other hand the land/water ecotone is also an unstable 
zone between the hydrosphere and lithosphere and may be 
characterized by abrupt gradients in environmental factors. 
Unplanned developments affecting the zone may also lead to heavy 
pollution, shrinkage of lakes or increased salinity in the water 
(Jorgensen and Loffler, Op. Cit.). Further, ecotones may be 
complex in their structural, spatial and temporal dimensions. 
However, they are important as filters (for suspended matter and 
toxic substances) and buffers for the water environment, and are 
essential nurseries for many organisms including important fish 
species. 
In Lake Victoria, very little is known about the biotic and 
abiotic characteristics of the ecotones. As if that was not bad 
enough many parts of the lake shores have been invaded by the 
water hyacinth, Eichhornia crassipes (Twongo and Bugenyi, 1992). 
It is therefore, urgent that the Lake Victoria wetlands be 
investigated to look into the following aspects among several 
others:­
i.	 Ecological structure and function 
ii.	 Mitigating strategy 
iii.	 Biology, ecology, impact on aquatic resources and 
surveillance of the water hyacinth. 
iv.	 Management options. 
6. Socio-economic aspects 
The ultimate aim of the Lake Victoria fishery is to sustain 
the socio-economic benefits of the available resources. The lake 
is traditionally a great source of employment, cheap animal 
protein and income (including foreign exchange earnings), and the 
nutritional and monetary benefits increased with the full 
establishment of the Nile perch fishery. 
While the biologists and limnologists are grappling with the 
changing ecosystem dynamics, it is equally important that the 
consequent changes in the socio-economic dimensions should also 
be examined to include: 
i.	 Socio-economic aspects of fish production, fishing, 
profitability, fishery technology, investment levels, 
employment, 
ii.	 fish marketing, distribution and trade, utilization. 
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iii.	 Fish utilization and role of women 
iv.	 Bio-economic production models and input-output variability 
v.	 Social and economic dimensions of different management 
systems. 
vi.	 Export oriented vs local consumption options. 
At the great risk of sounding repetitive, it is essential to 
note that the success of the above research outline would 
certainly depend on shared responsibilities among the riparian 
states (Kenya, Tanzania & Uganda) in addition to international 
goodwill and commitment. 
• 
Management Options 
Effective research in the various aspects outlined above 
should enable the formulation of suitable management strategies 
among the desirable options. 
Re-stocking, closed areas, closed seasons, catch quotas, 
gear restrictions, water quality criteria, etc are among the 
established options for fisheries management. 
Re-stocking a lake of the size of lake Victoria ( 69,000 
km2 ) in the presence of a voracious predator (Lates 
niloticus L) has its practical limitations . While catch quotas 
may be applicable to industrial operators, their application to 
the artisanal sector of the fishing industry may be restrained. 
Nevertheless, the current open access to the Lake Victoria 
fishery may need to be re-examined in terms of the number of 
boats, nets and fishermen. 
• 
Gear restriction in today's Lake Victoria fishery, which is 
dominated by three species (Lates niloticus, Oreochromis 
niloticus & Rastrineobola argentea), can be readily justified 
since:­
i. Available catch statistics suggest that, L. niloticus & o. 
niloticus caught in large gill-net mesh sizes-(i.e. 5 inches-and 
above) constitute over 90% of the commercial landings while other 
fish species caught in gill-nets with smaller mesh sizes, 
contribute less than 1% of the commercial catches (Ogutu-Ohwayo, 
et. al , ) 
i i . The seine net mesh-size suitable for capturing mature R. 
argentea effectively is 10 mm. (Ogutu-Ohwayo et. al., op. 
iii. Long lines catch usually large mature fish (Nile perch) 
with no apparent detrimental effects on the fishery. These could 
be encouraged. 
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iv. Beach seines, cast nets, lift nets, trawl nets and gill-nets 
fished actively have detrimental effects on the stocks, including 
the capture of immature fish and interference with breeding 
strategies. These could be discouraged. 
Water	 Quality 
• 
The waters of Lake Victoria have multi-purpose uses 
(fishing, transport, domestic water supply, agriculture, 
industry, etc) which may influence the water quality. Since the 
quality of the water environment determines its potential 
productivity, strategies are needed for environmentally sound 
water management practices. The objective should be the 
competence in defining, predicting and implementing sustainable 
development options which could accommodate the challanges of 
increasing water demands for households, agriculture, industry, 
fisheries, transport etc. in the face of population growth and 
increasing urbanization which restrain the availability and 
quality of the water. In Lake Victoria, the major factors 
influencing the water characteristics are: land run-off, rain, 
industrial and urban effluents, eutrophication and the water 
hyacinth (Eichhornia crassipes). 
Water	 management measures should aim at: 
i.	 Establishment of a minimum boundary of uncleared land along 
the lake shores and banks of the affluent rivers. 
ii.	 Set up standards for effective effluent treatment plant s 
for all industrial complexes. 
iii.	 minimize pollution of the atmosphere by industries, bush 
fires, etc. 
•
 
iv. Urgently develop cooperation among the riparian states,
 
Kagera Basin Authority and the International community in
 
the fight against the water hyacinth .
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Co-ordination 
For effective implementation of research and management 
needs for the tri-nationally owned Lake Victoria, close 
co-ordination of the desired measures by the riparian states 
would be necessary. The three riparian States (Kenya, Tanzania 
and Uganda) should therefore:­
i.	 Harmonize their research activities 
ii.	 Standardize the statistical methods 
iii.	 Implement uniform research strategies and management 
measures 
iv	 strengthen linkages between fishers, researchers and 
administrators. 
• 
v. These cooperative measures could be effectively implemented 
if a body, such as the Lake Victoria Fisheries Commission 
was established and with sufficient powers and support to 
do so . 
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